In vitro and in vivo activities of an antitumor peptide HM-3: A special dose-efficacy relationship on an HCT‑116 xenograft model in nude mice.
Anti-angiogenesis is an important therapy for cancer treatment. Peptide HM-3 is an integrin antagonist with anti-angiogenic and antitumor activity. Previous research found that HM-3 at an effective dose inhibited tumor growth whereas at higher doses, the inhibitory effect gradually decreased. In the present study, three human tumor cell lines, human colorectal cancer cell (HCT-116) and human hepatic cancer cell (Hep G-2 and SMMC-7721), were selected and their interactions with HM-3 were compared with western blot and flow cytometric assays. The effect of HM-3 on the migration of two tumor cell lines (HCT-116 and Hep G-2) was also evaluated and a bell-shaped dose-efficacy curve was found for both cell lines. Furthermore, in vivo imaging in BALB/c nude mice confirmed that HM-3 had a short half-life and targeted the tumor tissue. Moreover, on an HCT-116 xenograft model in BALB/c nude mice, HM-3 at 3 mg/kg inhibited tumor growth with an inhibition rate of 71.5% (by tumor mass) whereas at 12 and 48 mg/kg, the inhibition rates were 59.2 and 36.0%, respectively. Immunohistochemistry analyses found that both sunitinib (60 mg/kg) and HM-3 (3 and 48 mg/kg) decreased microvascular density and increased percent of HIF-1α and VEGF expressing cells. The present study investigated the effect of tumor microenvironments on the antitumor effect of HM-3 and concluded that HM-3 inhibited angiogenesis and thereafter tumor growth by directly inhibiting HUVEC migration. The special dose-efficacy curves for antitumor effect and for cell migration inhibition were correlated. The present study also confirmed that the effective dose has to be strictly defined for better clinical applications of anti‑angiogenic drugs such as HM-3.